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What ecological considerations cut What ecological considerations cut 
across conveyance details?across conveyance details?



Herbold’s
 

Heresies

•
 

Fragile Ecosystems

•
 

Rivers of All sizes support diverse fish 
assemblages

•
 

Simple Can be Okay but simpleminded 
isn’t





Delta Historical Floodplain





Residence time on order of tidal time scale

Residence time gradient from tidal to 
spring-neap time scale
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Delta invasive vegetation



Ott’s
 

Diversion Differences

•
 

More flow?
•

 
Less Salt?

•
 

More freshwater/migrant impacts
•

 
Take fewer fish from salt.  Always?
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Operation Scenarios
•

 

Gates: 12 hr Daily Closures
•

 

Barrier - Closed (July-Nov)

West False 
River 

Alternative



Three Mile 
Slough 

Alternative
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Comparison of Alternatives
 Operation: July –

 
November (1976-91) 
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Burau, USGS, Variable Delta 2007



Burau, USGS, Variable Delta 2007



Reed’s Dicta
•

 
Engineering Ecosystems is Fraught

•
 

Ecosystems function on long timetables

•
 

Needs Change with Time

•
 

Get Out of the Way

•
 

The Unexpected will Happen



Vision ≠ Objectives
•

 
Water supply reliability

–
 

Enough to do what?
•

 
Water quality

–
 

To support which use?
•

 
Species recovery

–
 

Which, where?
•

 
Ecosystem sustainability

–
 

Desirable characteristics?
•

 
Public safety

–
 

Define hazard?
•

 
Economic well being……..
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Changes in the 20th
 

Century:
 The Great Flood of 1927

 

Changes in the 20th
 

Century:
 The Great Flood of 1927

•
 

246+ Deaths
•

 
325,000 Refugees

•
 

162,000 Homes Inundated
•

 
16.6 Million Acres Flooded



Tributary Basin Improvements

Levees

Floodways

Channel Stabilization

Mississippi River & Tributaries 
Project

 

Mississippi River & Tributaries 
Project



Marsh Management
…using levees and structures to control water exch



Marsh Management in LA
Landowners
•

 
Drawdown water levels in spring to 
encourage growth of annual plants

•
 

Maintain water levels in Fall/Winter 
for waterfowl

•
 

Prevent ‘washing away’
 

of ‘fragile 
marsh soils’

•
 

Maintain boundaries around degraded 
marshes to maintain property rights –

 surface and subsurface!



Smith and Stewart’s Insights

•
 

WQ is largely a function of SJ inflow
•

 
AND LOCAL GEOCHEMISRTRY!

•
 

We can model particles 

•
 

We can explain and predict entrainment



Sources of exported waterSources of exported water----fallfall
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Winter salvage, flows, and 
Turbidity 1984-2007

Adult Delta Smelt Salvage, Flows and Turbidities

? ? ?



WY 2003



Log Regression of Winter Delta 
Smelt salvage and weighted 
O&M R flow

Regression of Adult Delta Smelt Salvage and
Combined Flow In Old and Middle Rivers



Option 2 Water Supply Corridor Option 2 Water Supply Corridor 
Map with barriers and fortified MR Map with barriers and fortified MR 

leveeslevees

Water Supply 
Corridor

Option 2

New barriers/tidal gates

Fortified levees



The The NobrigaNobriga
 

Rule of applied Rule of applied 
ecology:ecology:

If you change the system, the If you change the system, the 
system will changesystem will change



The Cardinal Rule of exporting The Cardinal Rule of exporting 
water: water: 

Exporting water will change the Exporting water will change the 
system…alwayssystem…always



““Freshwater flow defines an Freshwater flow defines an 
estuary.” estuary.” ((KimmererKimmerer

 
2002)2002)



Three overThree over--arching questionsarching questions

How does the conveyance option change the How does the conveyance option change the 
abioticabiotic aspects of fish habitat?aspects of fish habitat?

How does the conveyance option change the How does the conveyance option change the 
flow of energy to target species?flow of energy to target species?

How does the conveyance option affect How does the conveyance option affect 
migratory fish transport and fate?migratory fish transport and fate?



The projects influence habitat The projects influence habitat 
suitability for delta smeltsuitability for delta smelt

0

0.1

0.2

0.3

0.4

1967
1970
1973
1977
1981
1984
1987
1990
1993
1996
1999
2002

En
vi

ro
nm

en
ta

l Q
ua

lit
y 

In
de

x

Taken from Feyrer et al. (2007)



ConclusionsConclusions

1. The system will keep changing1. The system will keep changing

2. Think beyond fish passage 2. Think beyond fish passage ––
 

See See 
ReedReed


	Conveyance Options: �Science in an Engineered Environment
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	What ecological considerations cut across conveyance details?
	Herbold’s Heresies
	Slide Number 11
	Delta Historical Floodplain
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Delta invasive vegetation
	Ott’s Diversion Differences
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Three Mile Slough Alternative
	Comparison of Alternatives�Operation: July – November (1976-91) �
	Slide Number 28
	Slide Number 29
	Reed’s Dicta
	Vision ≠ Objectives
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Marsh Management
	Marsh Management in LA
	Smith and Stewart’s Insights
	Sources of exported water--fall
	Winter salvage, flows, and Turbidity 1984-2007
	WY 2003
	Log Regression of Winter Delta Smelt salvage and weighted O&M R flow
	Option 2 Water Supply Corridor Map with barriers and fortified MR levees
	The Nobriga Rule of applied ecology:
	The Cardinal Rule of exporting water: �Exporting water will change the system…always
	“Freshwater flow defines an estuary.” (Kimmerer 2002)
	Three over-arching questions
	The projects influence habitat suitability for delta smelt
	Conclusions

